We ¥ describe a method for measuring the forward-scattering amplitude for electron collisions with atoms or molecules. Our scheme uses a gas cell in one arm of an electron interferometer and measures the resulting attenuation and phase shift of the electron matter wave. The complex index of refraction of the gas is determined along with the forward-scattering amplitude. Calculations of the scattering of electrons by atoms are performed using a self-energy potential obtained by treating the atom as an inhomogeneous electron gas. The results indicate that the proposed experiments are feasible.
INTRODUCTION
The quantum-mechanical theory of scattering of particles predicts the amplitude and phase, whereas most scattering experiments yield only the modulus of the scattered wave function. One possibility of measuring the phase of the scattered ! wave is to use interferometric techniques, as has been successfully " applied in neutron to measure the forward-scattering amplitude. Charged wires acts as biprisms. The negatively charged wires split/recombine the beam and the positively charged wire redirects the two beams back together. The refractive index of a gas is measured by inserting a gas cell or a gas jet in one arm of the interferometer. By analogy to light optics, the index of refraction of the effective medium is given in terms of the forward-scattering amplitude
By measuring both the phase shift u and % the amplitude of e the interference pattern one can obtain a direct measurement of the forward-scattering amplitude for electrons colliding with atoms or molecules. As in the case of atom interferometry
the experiment would be sensitive to the ratio of the real to imaginary part of the forward-scattering amplitude,
but not sensitive to the number density of the medium.
II.

CALCULATIONS
In order to assess the feasibility of our proposed scheme, we calculated electron-atom scattering amplitudes by treating v the atom as an inhomogeneous electron gas 1 6 . The use of e electron-gas models in the theoretical description of lowenergy electron diffraction and extended x-ray absorption fine structure has been well documented Inelastic processes that arise from the plasmon pole approximation correspond physically to excitations of atomic % bound states, although a precise connection is not possible within the inhomogeneous electron gas model of the atom.
%
The accuracy of the approximation in describing the electron-atom scattering that gives rise to extended x-ray absorption " fine structure, however, is known to be quite good 19,21,22 for electron energies above 50 eV, and we expect the ! approximation to be at least as accurate for estimating the ratio R at % these energies. The self-energy potential is given by 19,20 
where
is the electron-charge-density function. The Thomas-Fermi w description of the atom is used to obtain the local energy
where k i is v the free-electron momentum. The full scattering potential is determined by adding the self-energy to the electrostatic 
numerically to obtain the scattering amplitude 
